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Key indicators: single-crystal X-ray study; T = 296 K; mean a{C~C) = 0.003 A; 
R factor = 0.048; wR factor = 0.137; data-to-parameter ratio = 19.0. 



Z = 8 

Mo Kce radiation 
li = 0.38 mm~' 

Data collection 

Bruker X8 APEX Diffractometer 
Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T min = 0.693, r m „ = 0.747 



Refinement 

R[F 2 > 2a(F 2 )] = 0.048 

wR(F 2 ) = 0.137 

S = 1.04 

7548 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



T = 296 K 

0.43 x 0.34 x 0.29 mm 



24523 measured reflections 
7548 independent reflections 
5730 reflections with / > 2o(I) 
R inl = 0.029 



398 parameters 

H-atom parameters constrained 
A/w = 0.36 e A~ 3 
Ap mi „ = -0.31 e A -3 



D-H-A 




D-H 


H-A 


D- ■ A 


D-H-A 


N3-H3N- 


■N5' 


0.80 


2.16 


2.952 (3) 


167 


N6-H6Af- 


■03" 


0.81 


2.28 


3.022 (2) 


152 



Symmetry codes: fi) x + 1, y, z\ (ii) —x, — y + 1, — z + 1. 



The asymmetric unit of the title compound, Q5I-144CIN3O2S, 
contains two independent molecules showing different 
conformations: in one molecule, the indazole ring system 
makes a dihedral angle of 51.5 (1)° with the benzene ring 
whereas in the other, the indazole unit is almost perpendicular 
to the benzene ring [dihedral angle 77.7 (1)°]. In the crystal, 
the molecules are linked by N— H- ■ -N and N— H- ■ O 
hydrogen bonds, forming a set of four molecules linked in 
pairs about an inversion centre. 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 2012); software used to prepare 
material for publication: PLATON (Spek, 2009) and publCIF 
(Westrip, 2010). 

The authors thank the Unit of Support for Technical and 
Scientific Research (UATRS, CNRST) for the X-ray 
measurements. 



Related literature 

For the biological activity of sulfonamides, see: El-Sayed et al. 
(2011); Mustafa et al. (2012); Scozzafava et al. (2003); Abbassi 
et al. (2012); Bouissane et al. (2006). For similar compounds 
see: Abbassi et al. (2013); Chicha et al. (2013). 




Experimental 

Crystal data 

Ci 5 H 14 ClN 3 0 2 S 
M, = 335.80 
Monoclinic, Fl^/n 
a = 8.4580 (13) A 



b = 34.920 (6) A 
c = 10.8333 (17) A 
P = 97.226 (7)° 
V = 3174.2 (9) A 3 



Supporting information for this paper is available from the IUCr 
electronic archives (Reference: RZ5102). 
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N-(3-Chloro-1-methyl-1H-indazol-5-yl)-4-methylbenzenesulfonamide 

Hakima Chicha, El Mostapha Rakib, Ouafa Amiri, Mohamed Saadi and Lahcen El Ammari 

1 . Comment 

Sulfonamides are an important class of compounds which are widely used in the design of diverse classes of drug 
candidates (El-Sayed et al, 2011; Mustafa et al, 2012; Scozzafava et al, 2003). Recently, some A^-[7(6)-indazolyl]aryl- 
sulfonamides prepared by our research group showed important antiproliferative activity against some human and murine 
cell lines (Abbassi et al, 2012; Bouissane et al, 2006). The present work is a continuation of the investigation of the 
sulfonamides derivatives published recently by our team (Abbassi et al, 2013; Chicha et al, 2013). 

Each of the two independent molecules of the title compound is built up from fused five- and six-membered rings 
linked to a methylbenzenesulfonamide group as shown in Fig. 1 . The molecules show different conformations. In the first 
molecule, the indazole ring system (N1/N2/C1-C7) makes a dihedral angle of 51.5 (1)° with the plane through the atoms 
forming the benzene ring (C9-C14). On the other hand, in the second molecule, the fused five- and six-membered ring 
system (N4/N5/C16-C22) is almost perpendicular to the benzene plane (C24-C29), as indicated by the dihedral angle of 
77.7 (1)°. In the crystal, the molecules are interconnected by N3-H3N---N5 and N6-H6N-03 hydrogen bonds (Table 1) 
in the way to form a set of four molecules linked in pairs by the inversion centre as shown in Fig. 2. 

2. Experimental 

Amixture of 3-chloro-l-methyl-5-nitroindazole (1.22 mmol) and anhydrous SnCl 2 (1.1 g, 6.1 mmol) in 25 ml of absolute 
ethanol was heated at 60 °C for 5 h. After reduction, the starting material disappeared, and the solution was allowed to 
cool down. The pH was made slightly basic (pH 7-8) by addition of 5% aqueous potassium bicarbonate before extraction 
with ethyl acetate. The organic phase was washed with brine and dried over magnesium sulfate. The solvent was removed 
to afford the amine, which was immediately dissolved in pyridine (5 ml) and then reacted with 4-methylbenzenesulfonyl 
chloride (1.25 mmol) at room temperature for 24 h. After the reaction mixture was concentrated in vacuo, the resulting 
residue was purified by flash chromatography (eluted with ethyl acetate/hexane 2:8 vl). The title compound was 
recrystallized from ethanol, at room temperature, giving colourless crystals (m.p. 397 K, yield: 56%). 

3. Refinement 

All H atoms were located in a difference Fourier map and treated as riding with N — H = 0.89 A, C-H = 0.93-0.96 A, and 
with C/i S0 (H) =1.2 Ueq(C, N) or 1.5 Ceq(C) for methyl H atoms. Two outliers (011,021) were omitted in the last cycles 
of refinement. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Broker, 2009); data reduction: SAINT (Broker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farragia, 2012); software used to prepare material for 
publication: PLATON (Spek, 2009) and publCIF (Westrip, 2010). 
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Figure 1 

The two independent molecules building the asymmetric unit of the title compound. Displacement ellipsoids are drawn at 
the 50% probability level. H atoms are represented as small circles. 




Figure 2 

A set of four molecules of the title compound interconnected by hydrogen bonds (dashed line) and linked in pairs by an 
inversion centre. 

iV-(3-Chloro-1-methyl-1H-indazol-5-yl)-4-methylbenzenesulfonamide 



Crystal data 

C 15 H 14 C1N302S 
M T = 335.80 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 8.4580 (13) A 
b = 34.920 (6) A 
c= 10.8333 (17) A 
p= 97.226 (7)° 
V= 3174.2 (9) A 3 
Z=8 



F(000) = 1392 

£> x = 1.405 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 7548 reflections 

6>= 1.2-27.9° 

ft = 0.38 mm" 1 

T=296K 

Block, colourless 

0.43 x 0.34 x 0.29 mm 
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Data collection 

Broker X8 APEX Diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2009) 
T mm = 0.693, T m = 0.747 
24523 measured reflections 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > 2o-(^ 2 )] = 0.048 

wRiF 2 )^ 0.137 

S = 1.04 

7548 reflections 

398 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



7548 independent reflections 
5730 reflections with I > 2o(I) 
R mt = 0.029 

^max 

= 21.9°,e mm = 1.2° 
A = -11->11 
£=-45-»45 
/ = -14_>14 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/^Fo 2 ) + (0.066P) 2 + 1.064 IP] 

where P = (F 2 + 2F 2 )/3 
(A/o-) max = 0.001 
A/w = 0.36 e A" 3 
A/> min = -0.31 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against all reflections. The weighted 7?-factor wR and goodness of fit S are based on F 2 , 
conventional P-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 1 ) is used 
only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on all data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




CI 


1.0746 (3) 


0.91347 (6) 


0.79881 (19) 


0.0504 (5) 


C2 


1.0407 (2) 


0.87989 (6) 


0.72723 (17) 


0.0419 (4) 


C3 


0.9081 (2) 


0.85660 (6) 


0.69368 (18) 


0.0434 (4) 


H3 


0.8109 


0.8619 


0.7216 


0.052* 


C4 


0.9252 (2) 


0.82564 (6) 


0.61843 (18) 


0.0423 (4) 


C5 


1.0743 (3) 


0.81730 (6) 


0.57778 (19) 


0.0486 (5) 


H5 


1.0831 


0.7959 


0.5278 


0.058* 


C6 


1.2054 (3) 


0.83968 (6) 


0.60973 (19) 


0.0495 (5) 


H6 


1.3029 


0.8339 


0.5830 


0.059* 


C7 


1.1868 (2) 


0.87174 (6) 


0.68471 (17) 


0.0420 (4) 


C8 


1.4506 (3) 


0.90628 (9) 


0.7010(3) 


0.0770 (8) 


H8A 


1.4792 


0.8864 


0.6466 


0.115* 


H8B 


1.5234 


0.9061 


0.7765 


0.115* 


H8C 


1.4556 


0.9307 


0.6608 


0.115* 


C9 


0.7224 (2) 


0.81651 (6) 


0.3369 (2) 


0.0480 (5) 


C10 


0.7436 (3) 


0.78368 (7) 


0.2700 (2) 


0.0555 (5) 


H10 


0.7121 


0.7601 


0.2983 


0.067* 
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n 1 

Cll 


A 01 11 /"I \ 

0.8 1 1 3 (3) 


0.78596 


T T 1 1 

Hll 


0.8253 


0.7637 


C12 


0.8592 (3) 


A OIAIO 

0.82078 


Cl3 


0.8353 (3) 


A O C 1 1 O 

0.85328 


TT1 O 

H13 


A O £L C O 

0.8658 


0.8769 


p i /i 
C14 


A T/"m PO\ 

0.7677 (3) 


A O C 1 1 A 

0.85179 


T T 1 /I 


A HOC 

0.7526 


A C7/IA 

0.8740 


C15 


A HI /I O Pyl \ 

0.9348 (4) 


0.82282 


T r i c A 

Hi 5A 


U.9 /58 


U.8481 


H15B 


0.8564 


0.8170 


IT] f /~l 

H15C 


1.0203 


A O A /I £ 

0.8046 


C16 


-0.0868 (3) 


A /fOOOO 

0.68888 


L17 


A 1 1 OA 

-0.1129 (2) 


A £. C O A1 

0.65302 


C18 


A AOlfl /1\ 

-0.0879 (2) 


0.61439 


H18 


-0.0357 


0.6077 


Pin 

L19 


-0.1426 (2) 


a co/:oo 

0.58688 


C20 


A O 1 /CA /")\ 

—0.2169 (3J 


A CAT 1 1 

U. 59/12 


T 11 A 

H20 


A 1 CO C 

-0.2535 


0.5779 


PI 1 

C21 


a i o /" c /o \ 

-0.2365 (3) 


A A A o 

0.63448 


t n 1 


A lOIC 

-0.2825 


A ^ /I A A 

0.6409 


C22 


— U.1853 (2) 


A /"/"ICQ 

0.66258 


C23 


-0.2682 (3) 


A TIC /I C 

0.72545 


H23A 


-0.3477 


0.7416 


T T1 O Ti 

H23B 


A 1 0*7A 

—0.1879 


A H A 1 1 

0.7411 


T T1 O P " 

H23L 


A 1 1 TO 

0.3 170 


A 7AAC 

0.7095 




A 1 A 1 A /I \ 

0.1019 (2) 


A C 1 /I O 1 

0.52481 


PI C 

C25 


A 1 1 O P /O \ 

0.2386 (3) 


A C 11 /" O 

0.52368 


T T1 C 

Hz 5 


A 1 O O 1 

0.2331 


A C 1 ZTT 

0.5167 


p • i p 
C26 


(J. 3831 (3) 


A C3 OAT 

U.5329/ 


T 11 P 

H2 6 


0.4748 


0.5321 


p n 

C27 


A 1 AC A /O \ 

0.3950 (3) 


A C /I O CO 

0.54353 


L28 


0.2566 (3) 


A C /I /I jCT 

0.54467 


T T1 O 

H28 


0.2620 


A C C 1 O 

0.5518 


pi a 
C29 


a i i n p^> \ 

0.1113 (3) 


0.53550 


t ti a 

Hz 9 


A A 1 A P 

0.0196 


A C O C 

0.5365 


L30 


A C O C \ 

0.5535 (3) 


A C O ^ 1 

0.55361 


T n A A 

H30A 


A C C A A 

0.5504 


A c A on 

0.5487 


H30B 


0.5756 


0.5802 


T TO A/" 1 

H30C 


A /TIC/: 

0.6356 


A C O O O 

0.5383 


Nl 


1 THAI /1\ 

1.2903 (2) 


A OAA*7C 

0.89975 


N2 


1 11 1 1 /1\ 

1.2212 (2) 


A A1 C C A 

0.92559 


N3 


A TAT/" /1\ 

0.7936 (2) 


A O A A C C 

0.80055 


T TIM 

H3N 


A O 1 H A 

0.8174 


A 710/T 

0.7786 


XT A 

N4 


A 1 ACA ZO\ 

— U.1959 (2) 


A 1 A 1 £ -1 

U. /Ulo4 


N5 


-0.1351 (2) 


0.71778 


N6 


-0.1321 (2) 


0.54756 


H6N 


-0.1053 


0.5437 


01 


0.5382 (2) 


0.78159 


02 


0.5960 (2) 


0.85057 



(o) 


n izrio /i\ 
U.lolo (Zj 


0.0630 (o) 




0.1170 


0.076* 


/A\ 


All TO /1\ 

0.11 / o (2 J 


0.064/ (/) 


(8) 


A 1 O C A /1\ 

0.1854 (3) 


A A PA A /T\ 

0.0699 (7) 




0.1565 


A A O /I rfs 

0.084* 


(7) 


A 1 A /I O /1\ 

0.2943 (2) 


A A/"0 1 //"\ 

0.0631 (6) 




A O O OP" 

U.33oo 
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(12) 


—0.0009 (3 ) 


U.UVDo (11) 




A A 1 AC 

U.UIUj 


A 1 A A * 
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A A"7 A A 

-0.0704 
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A AA1 /T 
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0.7755 


A AP P * 

0.066* 


(7) 


A Tf A/1 PI \ 

0.7594 (2) 


A A C C O 

0.0558 (6) 




A OO A1 

0.8302 


A A£7* 

0.067* 
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A AAO * 
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(7) 
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A AC C C ( C\ 

O.Ojdj (6) 




0.6282 


A A/TTsts 
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f\ Aeon /'^^ 
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0.9573 (2) 
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0.0630 (6) 




1 A/IAC 

1.0405 


A at/:* 

0.076* 
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U.9318 
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l.UoU/ 


A 1 AC * 

U. 1U3 
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A A/1 /I T 

U.944 / 


A 1 AC * 

U. 1U5 T 


( 5 ) 


a toot/I ^1 
U. /29 /4 (lo) 


A AC AO (A \ 
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A TOOAO /1 T\ 
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A ACT/; /CA 
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A AC AT {A \ 
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0.0511 (4) 


(5) 


0.58771 (16) 


0.0481 (4) 




0.5194 


0.048 (6)* 
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0.47439 (19) 


0.0876 (7) 


(6) 


0.51171 (18) 


0.0796 (6) 
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03 

04 

SI 

S2 

Cll 

C12 



-0.06493 (19) 
-0.19633 (19) 
0.64646 (7) 
-0.08315 (6) 
0.94290(10) 
-0.00273 (9) 



0.48003 (4) 
0.51112(5) 
0.81318 (2) 
0.512747(14) 
0.93782 (2) 
0.697034 (19) 



0.60889 (14) 
0.77251 (15) 
0.47990 (6) 
0.68561 (5) 
0.87784 (8) 
0.39037 (6) 



0.0518(4) 
0.0572 (4) 
0.05832 (17) 
0.04431 (14) 
0.0867 (3) 
0.06916(19) 



Atomic displacement parameters (A 2 ) 









r 7?? 

u 


U" 




T 71 9 

u 


T Til 




u 


CI 


0.0641 


(14) 


0.0440(11) 


0.0436 


(11) 


0.0153 (10) 


0.0092 


(10) 


-0.0055 (9) 


C2 


0.0534 


(11) 


0.0389 (10) 


0.0338 


(9) 


0.0118 (9) 


0.0069 


(8) 


0.0006 (8) 


C3 


0.0489 


(11) 


0.0449(11) 


0.0380 


(10) 


0.0096 (9) 


0.0113 


(8) 


0.0027 (8) 


C4 


0.0500 


(11) 


0.0416(10) 


0.0357 


(9) 


0.0032 (9) 


0.0071 


(8) 


0.0031 (8) 


C5 


0.0575 


(12) 


0.0465 (12) 


0.0435 


(11) 


0.0050 (10) 


0.0131 


(9) 


-0.0104 (9) 


C6 


0.0505 


(11) 


0.0533 (13) 


0.0468 


(11) 


0.0059 (10) 


0.0145 


(9) 


-0.0097 (10) 


C7 


0.0495 


(11) 


0.0432(11) 


0.0334 


(9) 


0.0062 (9) 


0.0050 


(8) 


-0.0019 (8) 


C8 


0.0678 


(16) 


0.0822 (19) 


0.0854 


(19) 


-0.0212 (14) 


0.0272 


(14) 


-0.0310(16) 


C9 


0.0411 


(10) 


0.0535 (13) 


0.0486 


(12) 


-0.0007 (9) 


0.0028 


(9) 


0.0009 (10) 


CIO 


0.0622 


(13) 


0.0516(13) 


0.0525 


(13) 


-0.0028 (11) 


0.0058 


(10) 


0.0013 (10) 


Cll 


0.0679 


(15) 


0.0713 (17) 


0.0494 


(13) 


0.0015(13) 


0.0058 


(11) 


-0.0075 (12) 


C12 


0.0559 


(13) 


0.092 (2) 


0.0455 


(12) 


-0.0060(13) 


0.0021 


(10) 


0.0076(13) 


C13 


0.0734 


(17) 


0.0663 (17) 


0.0688 


(16) 


-0.0111 (14) 


0.0046 


(13) 


0.0183 (14) 


C14 


0.0682 


(15) 


0.0523 (14) 


0.0684 


(16) 


-0.0010(12) 


0.0066 


(12) 


-0.0025 (12) 


C15 


0.084 (2) 


0.152 (3) 


0.0528 


(15) 


-0.015 (2) 


0.0146 


(14) 


0.0132(19) 


C16 


0.0468 


(11) 


0.0431 (11) 


0.0490 


(11) 


-0.0042 (9) 


0.0083 


(9) 


0.0018(9) 


C17 


0.0390 


(9) 


0.0407 (10) 


0.0398 


(10) 


-0.0011 (8) 


0.0036 


(8) 


0.0007 (8) 


C18 


0.0430 


(10) 


0.0432 (11) 


0.0369 


(9) 


0.0013 (8) 


0.0071 


(8) 


-0.0018 (8) 


C19 


0.0483 


(11) 


0.0366(10) 


0.0425 


(10) 


0.0043 (8) 


0.0060 


(8) 


0.0009 (8) 


C20 


0.0732 


(15) 


0.0443 (12) 


0.0520 


(12) 


0.0069(11) 


0.0256 


(11) 


0.0078 (10) 


C21 


0.0726 


(15) 


0.0502 (13) 


0.0488 


(12) 


0.0104(11) 


0.0241 


(11) 


0.0028 (10) 


C22 


0.0454 


(10) 


0.0399(11) 


0.0462 


(11) 


0.0052 (8) 


0.0051 


(8) 


-0.0023 (8) 


C23 


0.0732 


(16) 


0.0530 (14) 


0.0616 


(14) 


0.0132(12) 


0.0150 


(12) 


-0.0079(11) 


C24 


0.0545 


(11) 


0.0334(10) 


0.0416 


(10) 


0.0005 (9) 


0.0123 


(9) 


0.0024 (8) 


C25 


0.0614 


(13) 


0.0672 (15) 


0.0401 


(11) 


-0.0117(11) 


0.0156 


(10) 


-0.0138 (10) 


C26 


0.0577 


(13) 


0.0688 (16) 


0.0536 


(13) 


-0.0105 (12) 


0.0191 


(10) 


-0.0163 (11) 


C27 


0.0633 


(13) 


0.0449 (12) 


0.0459 


(11) 


-0.0046(10) 


0.0091 


(10) 


-0.0046 (9) 


C28 


0.0758 


(16) 


0.0758 (17) 


0.0386 


(11) 


0.0001 (13) 


0.0127 


(11) 


-0.0094(11) 


C29 


0.0641 


(14) 


0.0699(16) 


0.0439 


(12) 


0.0031 (12) 


0.0214 


(11) 


-0.0026(11) 


C30 


0.0760 


(17) 


0.0789(18) 


0.0556 


(14) 


-0.0116(14) 


0.0068 


(12) 


-0.0109(13) 


Nl 


0.0536 


(10) 


0.0516(11) 


0.0473 


(10) 


0.0013 (8) 


0.0073 


(8) 


-0.0106 (8) 


N2 


0.0667 


(12) 


0.0454(10) 


0.0483 


(10) 


0.0062 (9) 


0.0057 


(9) 


-0.0097 (8) 


N3 


0.0577 


(11) 


0.0457 (10) 


0.0506 


(10) 


-0.0035 (8) 


0.0112 


(8) 


-0.0002 (8) 


N4 


0.0585 


(11) 


0.0412(10) 


0.0533 


(10) 


0.0038 (8) 


0.0107 


(8) 


-0.0025 (8) 


N5 


0.0547 


(10) 


0.0414(10) 


0.0574 


(11) 


-0.0030 (8) 


0.0083 


(8) 


-0.0002 (8) 


N6 


0.0656 


(11) 


0.0393 (9) 


0.0410 


(9) 


0.0040 (8) 


0.0126 


(8) 


0.0009 (7) 


01 


0.0602 


(11) 


0.1231 (18) 


0.0819 


(13) 


-0.0364 (11) 


0.0190 


(9) 


-0.0040 (12) 


02 


0.0652 


(11) 


0.0982 (15) 


0.0771 


(12) 


0.0316(10) 


0.0148 


(9) 


-0.0131 (11) 


03 


0.0635 


(9) 


0.0352 (7) 


0.0582 


(9) 


-0.0032 (7) 


0.0131 


(7) 


-0.0004 (6) 


04 


0.0609 


(9) 


0.0524 (9) 


0.0629 


(10) 


-0.0027 (7) 


0.0257 


(8) 


0.0083 (7) 
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si 

S2 
Cll 
C12 



0.0431 (3) 
0.0526 (3) 
0.0885 (5) 
0.0874 (5) 



0.0763 (4) 
0.0346 (3) 
0.0726 (5) 
0.0592 (4) 



0.0573 (3) 
0.0478 (3) 
0.1041 (6) 
0.0663 (4) 



-0.0024 (3) 
-0.0019(2) 
0.0191 (4) 
-0.0082 (3) 



0.0130(2) 
0.0143 (2) 
0.0319(4) 
0.0308 (3) 



-0.0057 (3) 
0.0037 (2) 
-0.0360 (4) 
0.0107 (3) 



Geometric parameters (A, ") 



CI— N2 


1.309 (3) 


C18— C19 


1.367 (3) 


CI— C2 


1.415 (3) 


C18— H18 


0.9300 


CI— Cll 


1.713 (2) 


CI 9— C20 


1.413 (3) 


C2— C3 


1.396 (3) 


CI 9— N6 


1.428 (3) 


C2— C7 


1.401 (3) 


C20— C21 


1.366 (3) 


C3— C4 


1.373 (3) 


C20— H20 


0.9300 


C3— H3 


0.9300 


C21— C22 


1.390 (3) 


C4— C5 


1.418 (3) 


C21— H21 


0.9300 


C4— N3 


1.429 (3) 


C22— N4 


1.367 (3) 


C5— C6 


1.365 (3) 


C23— N4 


1.450 (3) 


C5— H5 


0.9300 


C23— H23A 


0.9600 


C6— C7 


1.404 (3) 


C23— H23B 


0.9600 


C6— H6 


0.9300 


C23— H23C 


0.9600 


C7— Nl 


1.361 (3) 


C24— C29 


1.380 (3) 


C8— Nl 


1.447 (3) 


C24— C25 


1.383 (3) 


C8— H8A 


0.9600 


C24— S2 


1.758 (2) 


C8— H8B 


0.9600 


C25— C26 


1.379 (3) 


C8— H8C 


0.9600 


C25— H25 


0.9300 


C9— CIO 


1.380 (3) 


C26— C27 


1.379 (3) 


C9— C14 


1.386 (3) 


C26— H26 


0.9300 


C9— SI 


1.754 (2) 


C27— C28 


1.382 (3) 


CIO— Cll 


1.370 (3) 


C27— C30 


1.505 (3) 


CIO— H10 


0.9300 


C28— C29 


1.374 (4) 


Cll— C12 


1.385 (4) 


C28— H28 


0.9300 


Cll— Hll 


0.9300 


C29— H29 


0.9300 


C12— C13 


1.379 (4) 


C30— H30A 


0.9600 


C12 — C15 


1.509 (4) 


C30 — H30B 


0.9600 


C13— C14 


1.376 (4) 


C30— H30C 


0.9600 


C13— H13 


0.9300 


Nl— N2 


1.356 (2) 


C14— H14 


0.9300 


N3— SI 


1.630 (2) 


C15— H15A 


0.9600 


N3— H3N 


0.8039 


C15— H15B 


0.9600 


N4— N5 


1.360 (3) 


C15— H15C 


0.9600 


N6— S2 


1.6321 (17) 


CI 6— N5 


1.314(3) 


N6— H6N 


0.8114 


C16— C17 


1.409 (3) 


01— SI 


1.430(2) 


CI 6— C12 


1.712(2) 


02— SI 


1.429 (2) 


CI 7— C22 


1.403 (3) 


03— S2 


1.4325 (15) 


C17— C18 


1.407 (3) 


04— S2 


1.4256 (15) 


N2— CI— C2 


113.42(18) 


C21— C20— H20 


119.0 


N2— CI— Cll 


120.72 (17) 


CI 9— C20— H20 


119.0 


C2— CI— Cll 


125.85 (18) 


C20— C21— C22 


117.6(2) 


C3— C2— C7 


120.60(18) 


C20— C21— H21 


121.2 
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p -7 p p 1 

C3 — C2 — CI 


1 O £L CO ( 1 a\ 

136.53 (19) 


C7 — C2 — CI 


1 ai o/r / 1 n\ 

102.86 (19) 


C4 — C3 — C2 


118.20 (18) 


C4 — C3 — H3 


120.9 


p ~\ P O TI-) 

C2 — C3 — Hi 


1 OA A 

120.9 


C3 — C4 — C5 


1 OA /'O /1 A\ 

120.68 (19) 


/~"~f /"< A TvTO 

C3 — C4 — N3 


1 O A OA /1 0\ 

120.20 (18) 


C5 — C4 — N3 


i i a AO / 1 OX 

119.08 (18) 


C • C PC P A 

Co — C5 — C4 


1 OO A 1 / 1 A\ 

122.01 (19) 


C • / PC TIf 

Co — C5 — H5 


1 1 A A 

119.0 


r~" a c ttc 

C4 — C5 — H5 


1 1 a a 

119.0 


PC p /_ nn 

C5 — Co — C7 


in i /i p\\ 

117.16 (19) 


C5 — Co — H6 


1 O 1 A 

121.4 


p -7 p / TT/' 

C7 — Co — Ho 


121.4 


\T1 PT P" O 

N 1 — C7 — C2 


1 A/" O /" /1 

106.86 (17) 


N 1 — C7 — C6 


1 1 1 O 1 / 1 A\ 

131.81 (19) 


p PT f " f- 

L2 — C7 — Co 


121.33 (19) 


XT 1 /"^O TTO A 

Nl — C8 — H8A 


1 AA C 

109.5 


XT1 /~i o r TOn 

Nl — C8 — H8B 


109.5 


TTO A /"< O TTon 

Ho A — Co — Hob 


1 AA C 

109.5 


xt i po nor 

JN1 — Co — HoC 


1 AO C 

109.5 


TTO A P O T TO/" 1 

Ho A — Co — HoC 


1 A A C 

109.5 


TTO!~i /~i o TTO/"i 

H8B — C8 — H8C 


109.5 


CIO — C9 — C14 


1 OA O /1\ 

120.3 (2) 


pin /""A C 1 

cio — C9 — m 


119.66 (18) 


Cl4 — C9 — SI 


120.01 (19) 


Cll — CIO — C9 


1 1 r\ o /o \ 

H9.8 (2) 


pi i rii a T T 1 A 

Cll — C 1 0 — H 1 0 


1 OA 1 

120.1 


flA rilA TT1 A 

C9 — ciu — hiu 


1 ^>A 1 

lzO.l 


CIO — Cll — C12 


121.1 (2) 


pi A pi 1 TT11 

CIO — Cll — Hll 


1 1 A -1 

119.4 


P 1 O P 1 1 TT 1 1 

C12 — Cll — Hll 


1 1 A /I 

119.4 


pn pn pi i 

C 1 3 — C 1 2 — C 1 1 


1 1 o o /o\ 

118.2 (2) 


P i •-> p -i p i r 

C13 — C12 — C15 


121.3 (3) 


P i 1 p i p 1 c 

Cll — Cl2 — C15 


120.5 (3) 


p i zt P 1 O P 1 O 

C14 — C13 — C12 


1 O 1 A /O \ 

121.9 (3) 


p 1 A PIT TT 1 O 

C 1 4 — C 1 3 — H 1 3 


1 1 A A 

119.0 


p i <-> p -i -) t T 1 1 

C12 — C13 — H13 


119.0 


p i .-) p -i >i p r\ 

C13 — C14 — C9 


1 1 O O { r \\ 

118.8 (2) 


pi! p 1 /l TT1 y| 

C13 — C14 — H14 


1 oa z: 

120.6 


C • (\ p 1 /I TT 1 /I 

C9 — C 1 4 — H 1 4 


1 OA 

120.6 


P 1 p 1 C TT1 f » 

C12 — C15 — HI 5 A 


109.5 


C12 — C15 — H15B 


1 AA C 

109.5 


Hi DA — CI j — H15ts 


1 AA C 

109.5 


C12— C15— H15C 


109.5 


HI 5 A— CI 5— H15C 


109.5 


H15B— C15— H15C 


109.5 


N5— CI 6— C17 


113.14(19) 


N5— CI 6— C12 


120.16(16) 



PT1 PI 1 TTOI 

C22 — C2 1 — H2 1 


121.2 


N4 — C22 — C2 1 


101 1-1 /o \ 

131.7 (2) 


XT/1 POO pi 1 i~t 

N4 — C22 — C17 


I t\ / OA /10\ 

106.89 (18) 


P O 1 POO P 1 ^7 

C21 — C22 — C17 


10 1 O A / 1 A\ 

12 1 .34 (19) 


XT A Z' ' O O T TO ") A 

N4 — C23 — H23A 


109.5 


\t /i POI TTO") TO 

N4 — C23 — H23B 


109.5 


TTOO A /^OO TTO")T1 

H23A — C23 — H23B 


1 AA C 

109.5 


XT A /"'O O TTO") /~i 

N4 — C23 — H23C 


109.5 


TTO") A /"<0 ") TTO") /~1 

H23A — C23 — H23C 


109.5 


rnin /~ioo tt^t")/"< 

H23B — C23 — H23C 


109.5 


POA PO A PO^ 

C29 — C24 — C25 


119.7 (2) 


/""'OA PO A CO 

C29 — C24 — S2 


1 0 a 1 a / 1 n\ 

120.19 (17) 


/"'OC p^» /I CO 

C25 — C24 — S2 


1 OA A/" /1 /"\ 

120.06 (16) 


PO/^ PO^ PO A 

C26 — C25 — C24 


119.5 (2) 


Pi O y*" /~10 /J" TMr 

C26 — C25 — H25 


120.3 


C24 — C25 — H25 


120.3 


p i~\ -7 PO/' pi ^ r 

C27 — C26 — C25 


121.6 (2) 


p^n PO/" TT1/" 

C27 — C26 — H26 


1 1 A O 

119.2 


C25 — C26 — H26 


119.2 


p ^ / POT p ^ o 

C26 — C27 — C28 


1 1 "7 O /ON 

117.8 (2) 


r • ~) /_ po -7 POA 

C26 — C27 — C30 


121.1 (2) 


POO POT POA 

C28 — C27 — C30 


121.1 (2) 


C29 — C28 — C27 


121.6 (2) 


pin POO TTOO 

C29 — C28 — H28 


119.2 


p -\ -T POO TTOO 

C27 — C28 — H28 


1 1 A O 

119.2 


C28 — C29 — C24 


1 1 A 7 /O \ 

H9.7 (2) 


C28 — C29 — H29 


120.1 


p o /( POA TTOA 

C24 — C29 — H29 


120.1 


p ^ -7 POA T TO A A 

C27 — C30 — H30A 


1 AA C 

109.5 


C27 — C30 — H30B 


109.5 


TTOA A /"iOA TTOAT) 

H30A — C30 — H30B 


109.5 


p -\ -T POA TTIAP 

C27 — C30 — H30C 


1 AA C 

109.5 


TTOA A piA TTO A/"' 

H30A — C30 — H30C 


1 A A C 

109.5 


TT1AT1 PI O /~V TTIAn 

H30B — C30 — H30C 


109.5 


X T1 X T 1 y" "7 

N2 — Nl — C7 


110 /AO / 1 T\ 

112.03 (17) 


XTO XT 1 PO 

N2 — Nl — C8 


1 1 A T O / 1 A\ 

1 19.78 (19) 


p -7 XT1 P O 

C7 — JN 1 — Co 


in oc / 1 A\ 

127.85 (19) 


p 1 XTO XT 1 

CI — N2 — Nl 


1 a /i 01 / 1 n\ 

104.81 (17) 


p ^ XTO Ci 1 

C4 — N3 — SI 


101 1T/1C\ 

121.17 (15) 


p /( XTO TTOXT 

C4 — N3 — H3N 


1 1 /I A 

114.9 


C"1 XTO TTOXT 

SI — N3 — H3N 


110.2 


XT^ X T A /""IOO 

N5 — N4 — C22 


111. 42 (17) 


\Tf XT/1 POO 

N5 — N4 — C23 


1 O A O 1 / 1 0\ 

120.21 (18) 


^11 XT/1 Pol 

Czz — N4 — C/3 


1 in 00 /I A\ 

1/8.28 (19) 


CI 6— N5— N4 


105.25 (17) 


CI 9— N6— S2 


124.46 (14) 


CI 9— N6— H6N 


115.4 


S2 — N6 — H6N 


113.2 


02— SI— 01 


120.36(13) 
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C17 — C16 — C12 


126.69 (16) 


02- 


C 1 XT') 

—SI — N3 




107.83 (11) 


C22 — C 1 7 — L 1 o 


120.18 (18) 


Ol- 


—SI — N3 




1A/I /I C / 1 0\ 

104.45 (12) 


pn p i r 

L22 — C 1 7 — L 1 6 


1 A'} OA / 1 0\ 

103.29 (18) 


02- 


—SI — C9 




107.82 (12) 


/"MO Z' M "7 /"I 1 /_ 

L 1 8 — C 1 7 — C 1 6 


136.51 (19) 


Ol- 


—SI — C9 




1AO CC /I 1\ 

108.55 (11) 


pi a pi n pin 

C19 — CI 8 — C17 


118.18 (18) 


XT') 

N3- 


—SI — C9 




1 AT H / 1 A\ 

107.12 (10) 


c^Q fi r hi s 


1 ?n q 

1ZW.V 




— OZ KJJ 




1 1 8 70 (\ (\\ 


C17— C18— H18 


120.9 


04- 


-S2— N6 




108.81 (10) 


CI 8— CI 9— C20 


120.70(19) 


03- 


-S2— N6 




104.71 (9) 


CI 8— CI 9— N6 


119.09(18) 


04- 


-S2— C24 




107.30(10) 


C20— CI 9— N6 


120.11 (18) 


03- 


-S2— C24 




109.65 (10) 


C21— C20— C19 


121.9 (2) 


N6- 


-S2— C24 




107.03 (10) 


Hydrogen-bond geometry (A, ") 


D — H—A 


D — H 




U-A 


D-A 


D — H—A 


m—mN-^y 


0.80 




2.16 


2.952 (3) 


167 


N6— H6tf-03 H 


0.81 




2.28 


3.022 (2) 


152 



Symmetry codes: (i)x+l,y, z; (ii) -x, -y+l, -z+1. 
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